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shows the generation and validation of the Gdf5-CreER model system (Figure 1 ) by demonstrating the requirement of tamoxifen to induce reporter activity and by showing that homozygous embryos exhibit a phenotype recapitulating that of Gdf5-null mice. Following tamoxifen (Tm) administration at E11.5, the area corresponding to the intra-articular SOX9-positive, Gdf5, COL2A1-negative population (arrow) is occupied by cells expressing tdTomato but not Gdf5. Scale bar represents 100 μm.
Supplemental Experimental Procedures Animals
To generate Gdf5-CreER knock-in mouse, a targeting vector (donor construct) was designed to introduce Cre-ER T2 fusion gene and an FRT-flanked neo cassette at the ATG of the Gdf5 locus. The construct was electroporated into embryonic stem (ES) cells. PGK-diphtheria toxin cassette was used in the construct to ensure survival of correctly targeted clones only, which would lose the diphtheria toxin due to correct homologous recombination event. ES cells were then injected into recipient blastocysts and chimeric mice were bred with flippase transgenic mice to delete the neo cassette and produce mice that were used to generate a Gdf5-CreER-positive colony. In Figure 1A , arrows indicate the location of the forward and reverse primers used to verify correct targeting of the Gdf5 locus.
Sox9-CreER T2 mice were previously described (Soeda et al., 2010) .
Tamoxifen administration
For lineage tracing analysis, pregnant female Sox9-CreER mice were administered 0.3 mg/g tamoxifen/body weight in corn oil by oral gavage.
Histological analysis
For paraffin sectioning, embryos were fixed overnight in 4% PFA/PBS, dehydrated to 100% EtOH, embedded in paraffin and sectioned at a thickness of 7 μm. Safranin O staining was performed according to the standard protocol.
Immunofluorescent staining
For paraffin section immunofluorescence, embryos were fixed overnight in 4% PFA/PBS, dehydrated to 100% EtOH, embedded in paraffin and sectioned at a thickness of 7 μm. 10 mM sodium citrate (pH 6.0) was used for antigen retrieval. Slides were incubated overnight at 4°C with primary antibody anti-SOX9 (EMD Millipore) 1:150 in blocking solution. Then, slides were subjected to additional digestion by Proteinase K (sigma) and incubated overnight at 4°C with primary antibody anti-COL2 ((DSHB) 1:50 in blocking solution. Following fluorescence in situ hybridization, slides were incubated overnight at 4°C with primary antibody anti-COL2 (1:50) and anti-SOX9 (1:150) in blocking solution.
Skeletal preparations
Cartilage and bones in whole mouse embryos were visualized after staining with Alcian blue and Alizarin red S (Sigma) and clarification of soft tissue with potassium hydroxide (McLeod, 1980) .
